The rapid-quenching technique extended the glass-forming region in the system Li2O-SiO2 toward the composition with high Li2O content. The ratio of the glass transition temperature Tg to the liquidus one T1 deviates largely from the so-called "two thirds rule" (Tg/T1=2/3) in the glasses containing large amounts of Li2O. The deviation was observed only in the glasses prepared by rapid quenching and it can be attributed to their high liquidus viscosity or small temperature variation of viscosity. The relation between the deviation from the "two thirds rule" and the glass-forming ability was discussed on the basis of the temperature and time variation curves of viscosity.
The rapid quenching technique1),2) is proved useful to extend glass-forming regions and to develop new glass-forming systems3),4). This tech nique made it apparent that the glass-forming ability of materials could not be determined by only their components and compositions, which were the most important factors in the classical glass formation theories5),6). Kinetic approach7)-9) in which both the cooling rate and the crystallization rate are considered, is shown to be essential to estimate the glass-forming ability of materials. In addition some favorable conditions such as high liquidus viscosity and large units of viscous flow were presented for glass formation. In those papers, the glass-forming ability is closely related to the viscosity of materials.
We have previously presented a new rapid quenching apparatus combining a thermal-image furnace and a twin roller. Glass formation was tested for the Li2O-SiO2 system by using this apparatus10). In this system, the limit of glass formation was extended up to 66.7mol% Li2O, corresponding to the composition of lithium orthosilicate Li4SiO4, from 40mol% Li2O in the usual procedure.
One of the remarkable features of such glasses containing extremely large amounts of Li2O is their glass structure constructed not by a "net work" but by discrete silicate anions only, such as SiO44-and Si2O76-11),12). Such a glass structure without "network" shows a striking contrast to classical glass formation theories. In addition some of these glasses do not follow the empirical rule, Tg/T1=2/3 referred to as the "two thirds rule"11),12), which holds well for a wide variety of oxide glasses.
In this note, the results of thermal analysis are reported in more detail for the rapidly quenched Li2O-SiO2 glasses containing large amounts of Li2O. The deviation from the "two thirds rule" and the glass-forming ability of this system are discussed on the basis of the temperature and time variation curves of viscosity in the undercooled state.
The glass preparation technique is similar to that published elsewhere10). The glass transition temperature (Tg) and the crystallization tempera ture (Tc) were determined by the differential scanning calorimetry (DSC) using a Rigaku Den ki thermal analyzer. The lithium content of glass es obtained was determined by atomic absorption analysis using a Hitachi 170-10 atomic absorption spectrophotometer. rule" as shown in Fig. 2 , could not form glass by the usual quenching procedure. The material B can form glass under the cooling rate like Q 3 , higher enough than Q1. Therefore, the formation of glasses, for which the deviation from the "two thirds rule" was observed, is responsible for the achievement of large cooling rates by rapid quenching. In other words, the ratio Tg/T1 can be a measure of the glass-forming difficulty. In fact, Davies showed that the critical cooling rate of glassy metals strongly depends on the ratio Tg/T117). The low values of Tg/T1 unfitted to the "t wo thirds rule" were observed in many glassy metals prepared by rapid quenching.
The small temperature variation of viscosity must be obtained in the rapidly quenched Li2 SiO2 glasses which deviate from the rule. This feature of the glasses may be related to their unusual glass structure constructed by isolated ions11). The "isolated ion" glass structure prob ably corresponds to the fact that the units of viscous flow are small. The small flow units must lead to the small temperature variation of viscos ity and thus to the difficulty of glass formation.
